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(57)Abstract: 

PROBLEM TO BE SOLVED: To retrieve two pages of 
data information by one page of data information at a 
time. 

SOLUTION: When recording, P-polarized signal light 
beam 5 holding 1st data information is firstly recorded 
on an optical recording medium 10 as a 1st hologram 
by P-poIarized reference light beam 6. Secondly, P- 
polarized signal light beam 5 holding 2nd data 
information is recorded as a 2nd hologram by S- 
polarized reference light beam 6 multiplexing it on the 
1st hologram in the area of the optica! recording 
medium 10 where the 1st hologram has been 
recorded. When retrieving, the P-polarized signal light 
beam 5 holding the data information as the retrieval 
data information is emitted to the area where the 1st and 2nd holograms of the optical 
recording medium 10 are multi- recorded. Then, the 1st and 2nd holograms act as a 
matched filter, and a P- polarized light component representing a correlation between the 
1st data information and the retrieval data information, and a S-polarized light beam 
component representing a correlation between the 2nd data information and the retrieval 
data can be obtained at the same time as diffracted light beams 8 on the light path of the 
reference light beam 6. 
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1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The signal light for 2 pages which hold searched data information according to space 
intensity distribution, respectively The polarization angle of a reference beam or signal light is 
changed for every page, and the signal light which holds retrieval data information according to 
space intensity distribution to the optical recording medium currently recorded on the same field as a 
hologram, respectively is irradiated. The optical search method which obtains the diffracted light 
from said hologram for 2 pages to coincidence, extracts two polarization components from which a 
polarization angle differs from the diffracted light, and detects both with a photodetector. 
[Claim 2] The optical search method which said optical recording medium is a disk configuration, 
and moves the optical head containing the optical system which obtains the signal light holding said 
retrieval data information, and said photodetector in the direction of a path of said optical recording 
medium in the optical search method of claim 1 while rotating the optical recording medium. 
[Claim 3] According to retrieval data information, intensity modulation of the light from said light 
source is carried out to the light source which emits coherent light. The space optical modulator 
which obtains the signal light which holds retrieval data information according to space intensity 
distribution. The signal light for 2 pages which hold searched data information according to space 
intensity distribution, respectively the signal light holding the retrieval data information The 
polarization angle of a reference beam or signal light is changed for every page, and the optical 
recording medium currently recorded on the same field as a hologram, respectively is irradiated. 
Optical retrieval equipment which equips coincidence with the image formation optical system 
which obtains the diffracted light, the diffracted-light optical system which extracts two polarization 
components from which a polarization angle differs from the obtained diffracted light, and the 
photodetector which detects the two extracted polarization components from said hologram for 2 
pages. 

[Claim 4] Optical retrieval equipment with which said optical recording medium is a disk 
configuration, and the optical retrieval equipment concerned is equipped with the head migration 
device in which the optical head containing the medium drive made to rotate the optical recording 
medium, said light source and a space optical modulator, image formation optical system, diffracted- 
light optical system, and a photodetector is moved in the direction of a path of said optical recording 
medium, in the optical retrieval equipment of claim 3. 

[Claim 5] According to data information, intensity modulation of the light from said light source is 
carried out to the light source which emits coherent light. The space optical modulator which obtains 
the signal light which holds data information according to space intensity distribution, The image 
formation optical system which irradiates the signal light holding the data information at an optical 
recording medium, When a reference beam is obt2iined from the light from said light source and the 
reference beam optical system which irradiates said optical recording medium, the polarization 
rotation component which rotates the polarization angle of said reference beam or signal light, and 
said reference beam are irradiated by said optical recording medium The diffracted-light optical 
system for playback which extracts two polarization components from which a polarization angle 
differs from the diffracted light obtained from the hologram currently recorded on said optical 
recording medium on the optical path of said signal light. The photodetector for playback which 
detects the two extracted polarization components, and when said signal light is irradiated by said 
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optical recording medixim Optical recording playback retrieval equipment equipped with the 
diffracted-light optical system for retrieval which extracts two polarization components from which a 
polarization angle differs from the diffracted light obtained from the hologram currently recorded on 
said optical recording medium on the optical path of said reference beam, and the photodetector for 
retrieval which detects the two extracted polarization components. 

[Claim 6] The medium drive which said optical recording medium is a disk configuration, and the 
optical recording playback retrieval equipment concerned makes rotate the optical recording medium 
in the optical recording playback retrieval equipment of claim 5, Optical recording playback retrieval 
equipment equipped with the head migration device in which the optical head containing said light 
source, a space optical modulator, image formation optical system, reference beam optical system, a 
polarization rotation component, the diffracted-light optical system for playback, the photodetector 
for playback, the diffracted-light optical system for retrieval, and the photodetector for retrieval is 
moved in the direction of a path of said optical recording medium. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPZ are not responsible for any 
damages caused by tbe use of this translation* 

1 .This document has been translated by computer. So the translation may not reflect the original 

precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the approach and equipment with which the data 
information currently recorded on this as a hologram from the optical recording medium is searched. 
[0002] 

[Description of the Prior Art] Rewritable optical disks, such as a phase change mold and an optical 
N4AG mold, have already spread widely. If these optical disks are compared with a common 
magnetic disk, its recording density is high, but in order to raise a consistency consistency further, 
there is need, such as making the diameter of the beam spot small and shortening distance with an 
adjoining truck or a contiguity bit. 

[0003] DVD is one of those which were put in practical use by development of such a technique. 
Read-only DVD-ROM can record the data of 4.7GByte(s) on a disk with a diameter of 12cm on one 
side. Moreover, high density record of 5.2GByte(s) is possible for DVD-RAM in which writing and 
elimination are possible by both sides on a disk with a diameter of 12cm by the phase change 
method. 

[0004] Thus, although the densification of an optical disk is progressing every year, it is one side, 
and in order that the above-mentioned optical disk may record data in a field, the recording density is 
restricted to the diffraction limitation of light, and is approaching 5Gbit/inch2 called physical 
limitation of high density record. Therefore, for the fiirther large-capacity-izing, record of a three 
dimension (volume mold) including the depth direction is needed. 

[0005] Then, the hologram memory which combines the large capacity nature originating in a three- 
dimension-record section and the rapidity originating in a two-dimensional package play back 
system as next-generation computer filing memory attracts attention. 

[0006] In a hologram memory, in the same volume, multiplex can be carried out, and two or more 
data pages can be recorded, and data can be collectively read for every page. Record playback of 
digital data also becomes possible by carrying out digital imaging of not an analog image but the 
binary digital data "0, 1" as "** and dark", and carrying out record playback as a hologram. 
Recently, the evaluation of an SN ratio or a bit error rate based on the concrete optical system of this 
digital hologram memory system and a volume multiplex recording method or the proposal about a 
two dimensional modulation is made, and the research from more nearly optical viewpoints, such as 
effect of the aberration of optical system, is also progressing. 

[0007] Furthermore, since record playback of data can be performed two-dimensional in a hologram 
memory, high-speed data retrieval and data correlation detection are possible. Concretely, the 
following data retrieval approaches are proposed in JP,3-149660,A. 

[0008] Drawing 6 shows the search method. By this approach, while reproducing the two- 
dimensional searched data currently recorded on this as a hologram and writing that reconstruction 
image in the space optical modulator 102 of an optical address type from optical memory 100 by the 
laser beam from laser 101, the two-dimensional data for retrieval are written in the space optical 
modulator 1 03 of the electric address type of a LCD (liquid crystal display) configuration. 
[0009] And the laser beam from another laser 104 is read, the space optical modulator 103 of the 
electric address type of a LCD configuration is irradiated through an analyzer 106 as a light 105, the 
polarization condition is changed according to the data for retrieval, the transmitted light is reflected 
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by the half mirror prism 107, and the playback side of the space optical modulator 102 of an optical 
address type is made to carry out image formation. 

[0010] Therefore, in the space optical modulator 102, the polarization condition of playback light is 
changed according to searched data for every pixel. Two or more bits coincidence and inequality of 
Hazama of searched data and the data for retrieval can be collectively detected by carrying out 
incidence of the playback light to the photodetector array 109 throu^ an analyzer 108, and detecting 
the existence of ttie playback light from two or more pixels by the photodetector array 109 
collectively. 

[001 1] Moreover, the following data-logging approaches and the data correlation detection approach 
are indicated by "A. Kutanov and Y.Ichioka:Conjugate Image Plane Correlator with Holographic 
Disk Memory, OPTICAL REVIEW Vol.3, No.4 (1996)258-263." 

[0012] Drawing 7 shows the record approach and the correlation detection approach. By this 
approach, at the time of record, the two-dimensional data which it is going to record are displayed on 
the space optical modulator 1 1 1 of the electric address type of a LCD configuration, the Fourier 
transform of the signal light 1 12 which has the two-dimensional ampHtude distribution which passed 
the space optical modulator 1 1 1 is carried out to the Foxirier transform side PI by Fourier 
transformer lens 113, optical memory 1 10 is irradiated, a reference beam 1 14 is irradiated at optical 
memory 1 10 at coincidence, and two-dimensional data are recorded on optical memory 1 10 as the 
Fourier transform hologram. 

[0013] In detecting correlation, while displaying the two-dimensional data for retrieval on the space 
optical modulator 1 1 1 of the electric address type of a LCD configuration, the reference beam 1 14 at 
the time of record and the read-out light 115 which has a relation [****] are irradiated at optical 
memory 1 10, the hologram of two-dimensional searched data is reproduced from optical memory 
1 10, by Fourier transformer lens 113, the inverse Fourier transform of the reproduced hologram is 
carried out to the inverse Fourier transform side P2, and it carries out incidence to the space optical 
modulator 111. 

[0014] Therefore, a correlation peak strong against the Fourier transform side P3 of Fourier 
transformer lens 116 appears, and the transmitted light of the space optical modulator 111 can know 
correlation of a two-dimensional image etc. by detecting this, when it becomes the optical product of 
the data for retrieval, and searched data and the data for retrieval and searched data are in agreement. 

[0015] 

[Problem(s) to be Solved by the Invention] Since large capacity nature and rapidity are combined as 
mentioned above, a hologram memory attracts attention, and the correlation detection approach as 
shown in a search method as shown in drawing 6 , and drawing 7 is also proposed. 
[0016] However, in order to improve a retrieval throughput in such a search method thru/or the 
correlation detection approach, the retrieval device which is made to increase the number of pixels of 
a space optical modulator, and improves the throughput per time, or contains a space optical 
modulator is parallelized, and the throughput per time is improved, or it does not spread. However, 
the liquid crystal panel used for a space optical modulator is expensive, and the increment in the 
number of pixels of a space optical modulator causes the cost rise of equipment. Moreover, 
parallelization of the retrieval device containing a space optical modulator also causes much more 
cost rise of equipment, and is not realistic. 

[0017] Then, it enables it for this invention to raise a retrieval throughput sharply, without [ without 
it makes the number of pixels and the number of use of a space optical modulator increase from an 
optical recording medium in the approach and equipment with which the data information currently 
recorded on this as a hologram is searched, therefore ] causing the cost rise of equipment. 
[0018] 

[Means for Solving the Problem] In the optical search method of this invention, the signal light for 2 
pages which hold searched data information according to space intensity distribution, respectively 
The polarization angle of a reference beam or signal light is changed for every page, and the signal 
light which holds retrieval data information according to space intensity distribution to the optical 
recording medium currently recorded on the same field as a hologram, respectively is irradiated. The 
diffracted light is obtained from said hologram for 2 pages to coincidence, two polarization 
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components from which a polarization angle differs are extracted from the diffracted light, and a 

photodetector detects both. 

[0019] 

[Function] The ingredient in which optical induced birefringence nature (an optical induction 
anisotropy, optical induction dichroism) is shown can induce the polarization condition of the light 
which carries out incidence to this, and can record the polarization angle (the polarization direction) 
of incident light. For example, if the hnearly polarized light is irradiated, induction of the 
macromolecule which distributed the macromolecule which has the radical photoisomerized to a side 
chain, the polymer liquid crystal, or the molecule to photoisomerize is carried out, it produces the 
anisotropy of a refractive index according to the direction of the linearly polarized light, and 
photoisomerization can record the polarization direction and can save it. If a reference beam is 
irradiated at coincidence at this time, the polarization angle of signal light is recordable as a 
hologram. 

[0020] The usual hologram records by making the polarization direction of signal light (body light) 
and a reference beam into identitas (parallel). Thus, it is recorded or the recorded hologram is called 
an parallel hologram on these specifications. 

[0021] On the other hand, the ingredient in which the above-mentioned optical induced birefringence 
nature is shown can make the polarization direction of signal light and a reference beam able to 
intersect perpendicularly, and can record signal light as a hologram. Thus, it is recorded or the 
recorded hologram is called a rectangular hologram on these specifications. However, according to 
two-dimensional data information, intensity modulation also of the rectangular hologram should be 
spatially carried out like the parallel hologram. 

[0022] For example, while the signal light of P polarization is recordable as an parallel hologram 
with the reference beam of P polarization, it is recordable as a rectangular hologram with the 
reference beam of S polarization. The signal light of P polarization recorded as an parallel hologram 
is reproducible as the diffracted light of S polarization with the read-out light of S polarization while 
it is reproducible as the diffracted light of P polarization with the read-out light of P polarization. 
The signal light of P polarization recorded as a rectangular hologram is reproducible as the diffracted 
light of S polarization with the read-out light of P polarization while it is reproducible as the 
diffracted light of P polarization with the read-out light of S polarization. You may make it change 
the polarization angle of signal light instead of changing the polarization angle of a reference beam 
at the time of record. 

[0023] This is used. In the optical search method of this invention The signal light for 2 pages which 
hold searched data information according to space intensity distribution, respectively at the time of 
record On the assvimption that the polarization angle of a reference beam or signal light is changed 
for every page and it records on the same field of an optical recording medium as a hologram, 
respectively Thus, the hologram for 2 pages irradiates the signal light which holds retrieval data 
information according to space intensity distribution to the optical recording medium currently 
recorded on the same field. The diffracted light is obtained from the hologram for 2 pages to 
coincidence, two polarization components from which a polarization angle differs are extracted from 
the diffracted light, and a photodetector detects both. 

[0024] First the 1st signal light which holds the 1st searched data information according to space 
intensity distribution at the time of record for example, as the 1st hologram, for example, an parallel 
hologram With the time of record of the 1 st hologram, the polarization angle of a reference beam or 
signal light is changed for the 2nd signal light which records on an optical recording medium, next 
holds the 2nd searched data information according to space intensity distribution. As the 2nd 
hologram, for example, rectangular hologram The field which recorded the 1st hologram of an 
optical recording medium, for example, an parallel hologram, is made to carry out multiplex to the 
1st hologram, for example, an parallel hologram, and it records on it. 

[0025] Thus, after carrying out multiplex record, when the parallel hologram and the rectangular 
hologram of an optical recording medium irradiate the signal light which holds retrieval data 
information according to space intensity distribution to the field by which multiplex record is carried 
out as a read-out light The parallel hologram and the rectangular hologram which are recorded on the 
optical recording mediimi fiznction as a matched filter. On the optical path of a reference beam The 
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diffracted light which shows correlation with the 1 st searched data information and retrieval data 
information which were recorded on the parallel hologram from the parallel hologram. The 
diffracted light which shows correlation with the 2nd searched data information and retrieval data 
information which were recorded on the rectangular hologram from the rectangular hologram is 
obtained by coincidence as the diffracted light the diffracted light and the polarization direction cross 
at right angles mutually. 

[0026] For example, the 1 st signal light of P polarization of an parallel hologram is recorded by the 
reference beam of P polarization. When the 2nd signal light of P polarization of a rectangular 
hologram is recorded by the reference beam of S polarization By irradiating P polarization as a 
signal light holding retrieval data information, the diffracted light of S polarization of the diffracted 
light of P polarization from a rectangular hologram is obtained from an parallel hologram, 
respectively. 

[0027] By a polarization beam splitter etc., from an parallel hologram Therefore, for example, the 
diffracted-light component of P polarization, The diffracted-light component from a rectangular 
hologram (for example, S polarization) can be extracted, and a photodetector can detect each 
diffracted-light component (polarization component). By this Coincidence and the inequality of the 
1 st searched data information and retrieval data information, and coincidence and the inequality of 
the 2nd searched data information and retrieval data information can be detected, and the searched 
data information for 2 pages can be searched at once by 1 -page retrieval data information. 
[0028] Therefore, a retrieval throughput can be raised sharply, without causing the cost rise of 
equipment, without making the number of pixels and the number of use of a space optical modulator 
increase. 
[0029] 

[Embodiment of the Invention] [Example of an optical recording medium] Drawing 1 shows an 
example of the optical recording medium used for the approach of this invention, and forms the 
polarization induction layer 12 in the whole surface side of the transparence substrates 11, such as a 
glass substrate. 

[0030] The polarization induction layer 12 shows optical induced birefringence nature, and although 
what kind of thing is sufficient as it as long as it is the ingredient which can record polarization 
information as a hologram, the macromolecule which distributed the macromolecule which has the 
radical photoisomerized to a side chain as a desirable example, the polymer liquid crystal, or the 
molecule to photoisomerize can be used for it. Moreover, as the radical to photoisomerize or a . 
molecule, what contains an azobenzene frame, for example is suitable. 

[003 1] The polyester which is expressed with the chemical formula shown in drawing 2 as one of the 
desirable examples of the polarization induction layer 12 and which has a cyano azobenzene in a side 
chain can be used. Record of the hologram which has polarization information by the optical 
induction anisotropy by photoisomerization of the cyano azobenzene of a side chain, playback, and 
elimination are possible for this ingredient as indicated by JP,10-340479,A at the detail. 
[0032] In order to record a hologram on a volume target (three dimension), about at least 10 
micrometers of thickness of the polarization induction layer 12 are the need, and it can enlarge 
storage capacity, so that it enlarges thickness. In addition, the optical-recording-medium 1 0 whole 
can also be formed as a polarization induction layer which shows optical induced birefringence 
nature. 

[0033] [An example of equipment and the approach of record, playback, and retrieval] Drawing 3 is 
the case where an example of the optical retrieval equipment of this invention is shown, and it serves 
as an optical recording regenerative apparatus. 

[0034] What emits the coherent light which has sensibility in the polarization induction layer of an 
optical recording medium 10 as the light source 21 of the optical head 20 is used. For example, in 
using the polyester which has a cyano azobenzene for the side chain shown in drawing 2 as a 
polarization induction layer, it uses an Ar ion laser with a wavelength of 515nm which has 
sensibility in this. 

[0035] It is P polarization perpendiculstr to space, and after passing a spatial filter 22 for the light 1 
of this P polarization and removing turbulence of a wave front, polarization of the light 1 from the 
light source 21 is made into parallel light with a lens 23, and a beam splitter 24 divides it into the 2 
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flux of lights further. 

[0036] And a shutter 25 is opened at the time of record, and incidence of the light 2 of P polarization 
which penetrated the beam splitter 24 is carried out to ttie space optical modulator 26 for signal light 
formation. By the control circuit omitted by a diagram, a binary two-dimensional data image is 
displayed on the space optical modulator 26. According to the value of each pixel of a two- 
dimensional data image, intensity modulation of the light 4 which penetrated the space optical 
modulator 26 by this is carried out spatially, and it turns into signal light of P polarization which 
holds two-dimensional data information according to space intensity distribution. A liquid crystal 
panel etc. can be used as such a space optical modulator 26. 

[0037] The Fourier transform of the signal light 4 of P polarization from this space optical modulator 
26 is carried out with a lens 27, and the signal light 5 of P polarization after that conversion is 
irradiated at an optical recording medium 1 0. 

[0038] Moreover, at the time of record, a shutter 28 is opened, incidence of the light 3 of P 
polarization reflected by the beam splitter 24 is carried out to the polarization rotation component 29, 
and the polarization angle of the light which penetrates the polarization rotation component 29 is 
rotated according to the control signal from the control circuit omitted by a diagram. Thus, as a 
polarization rotation component 29 which can rotate the polarization angle of the transmitted light, a 
liquid crystal bulb, a POKKERUSU component, a Faraday cell, 1/2 wavelength plate, etc. can be 
used. 

[0039] At the time of record, the reference beam of P polarization or S polarization is obtained as a 
light 6 which penetrated this polarization rotation component 29. And at the time of record, reflect 
the reference beam 6 of the P polarization or S polarization by the mirror 3 1 , consider as the parallel 
light which made the beam diameter small with lenses 32 and 33, it is made to reflect by mirrors 34, 
35, and 36 further, and the field to which the signal light 5 of an optical recording medium 10 is 
irradiated is irradiated at the signal light 5 and coincidence. 

[0040] Into an optical recording medium 10, when a reference beam 6 is [ the space intensity 
distribution of the signal light 5 of P polarization ] P polarization and a reference beam 6 is S 
polarization as an parallel hologram, it is recorded as a rectangular hologram by this, respectively. 
[0041] As the record approach, first, display the 1st two-dimensional data image on the space optical 
modulator 26, and a reference beam 6 is considered as P polarization. Record the signal light of P 
polarization which holds the 1st two-dimensional data information according to space intensity 
distribution on an optical recording medium 10 as an parallel hologram, next display the 2nd two- 
dimensional data image on the space optical modulator 26, and a reference beam 6 is considered as S 
polarization. The field which recorded the parallel hologram of an optical recording medium 10 as a 
rectangular hologram is made to carry out multiplex [ of the signal light of P polarization which 
holds the 2nd two-dimensional data information according to space intensity distribution ] to an 
parallel hologram, and it is recorded on it. However, conversely, a rectangular hologram may be 
recorded on the beginning by the reference beam of S polarization, and then an parallel hologram 
may be recorded by the reference beam of P polarization. 

[0042] By rotating an optical recording medium 1 0 by the motor 60, a location can be changed into 
the hoop direction of an optical recording medium 10, and two or more sets of holograms which 
consist of parallel holograms and rectangular holograms, respectively can be recorded. Furthermore, 
a hologram is recordable in forming a concentric circular recording track into an optical recording 
medium 10, as shown in drawing 4 by moving the optical head 20 in the direction of a path of an 
optical recording medium 1 0 according to the head migration device 70. 

[0043] At the time of playback, a shutter 25 is closed, the signal light 5 is intercepted, the read-out 
light of P polarization is obtained as a light 6 which penetrated the polarization rotation component 
29, and this is irradiated to the field to which multiplex record of an parallel hologram and the 
rectangular hologram is carried out by the above-mentioned approach of an optical recording 

medium 10. 

[0044] It irradiated and reads, and light 6 is diffracted by an parallel hologram and the rectangular 
hologram, and the diffracted-light component of P polarization from an parallel hologram as the 
diffracted light 7 and the diffracted-light component of S polarization from a rectangular hologram 
are obtained by coincidence on the optical path of the signal light 5. 
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[0045] The inverse Fourier transform of this diffracted light 7 is carried out with a lens 41, further, 
by the polarization beam splitter 42, it separates into P polarization component 7P and S polarization 
component 7S, and those P polarization component 7P are carried out on two-dimensional-array-like 
P [ photodetector 43], and image formation of S polarization component 7S is carried out on two- 
dimensional-array-like S [ photodetector 43], respectively. 

[0046] Therefore, the two-dimensional data information recorded by photodetector 43P as a 
rectangular hologram in the two-dimensional data information recorded as an parallel hologram can 
be read to separate and coincidence by photodetector 43 S. 

[0047] Since S polarization may be irradiated as a read-out light 6 and S polarization component 
from an parallel hologram and P polarization component from a rectangular hologram are obtained 
as the diffracted light 7 in that case at the time of playback, the two-dimensional data information 
recorded by photodetector 43 S as a rectangular hologram in the two-dimensional data information 
recorded as an parallel hologram can be read to separate and coincidence by photodetector 43P. 
[0048] By rotating an optical recording medium 10 by the motor 60, the two-dimensional data 
information for 2 pages by which multiplex record is carried out as an parallel hologram and a 
rectangular hologram, respectively is reproducible to coincidence from a location which is different 
in the hoop direction of an optical recording medium 10. Furthermore, the two-dimensional data 
information for 2 pages by which multiplex record is carried out as an parallel hologram and a 
rectangular hologram, respectively is reproducible from a concentric circular recording track as 
shown in drawin g 4 to coincidence by moving the optical head 20 in the direction of a path of an 
optical recording medium 10 according to the head migration device 70. 

[0049] While opening a shutter 25, carrying out incidence of the light 2 of P polarization which 
penetrated the beam splitter 24 to the space optical modulator 26, closing a shutter 28 at the time of 
retrieval and intercepting a reference beam 6, a retrieval data image is displayed on the space optical 
modulator 26 as a two-dimensional data image. According to the value of each pixel of a retrieval 
data image, intensity modulation of the light 4 which penetrated the space optical modulator 26 by 
this is carried out spatially, and it turns into signal light of P polarization which holds retrieval data 
information according to space intensity distribution, 

[0050] The Fourier transform of the signal light 4 of P polarization from this space optical modulator 
26 is carried out with a lens 27, and the parallel hologram and the rectangular hologram of an optical 
recording medium 1 0 irradiate the signal light 5 of P polarization after that conversion as a read-out 
light to the field by which multiplex record is carried out. 

[0051] At this time, the parallel hologram and the rectangular hologram which are recorded on the 
optical recording medium 10 function as a matched filter. The diffracted-light component of P 
polarization which shows correlation with the two-dimensional data information as searched data 
information and retrieval data information which were recorded as the diffracted light 8 on the 
optical path of a reference beam 6 by the parallel hologram from an parallel hologram, The 
diffracted-light component of S polarization which shows correlation with the two-dimensional data 
information as searched data information and retrieval data information which were recorded on the 
rectangular hologram from the rectangular hologram is obtained by coincidence. 
[0052] This diffracted light 8 is reflected by the mirror 51, fiirther, by the polarization beam splitter 
52, it separates into P polarization component 8P and S polarization component 8S, and those P 
polarization component BP are carried out on two-dimensional-array-like P [ photodetector 53], and 
image formation of S polarization component 8S is carried out on two-dimensional-array-like S 
[ photodetector 53], respectively. 

[0053] Therefore, coincidence and the inequality of the two-dimensional data information and 
retrieval data information which were recorded on the rectangular hologram by photodetector 53 S in 
coincidence and the inequality of the two-dimensional data information and retrieval data 
information which were recorded on the parallel hologram by photodetector 53P are detectable to 
separate and coincidence. 

[0054] By rotating an optical recording medium 1 0 by the motor 60, the two-dimensional data 
information for 2 pages by which multiplex record is carried out as an parallel hologram and a 
rectangular hologram, respectively can be searched to coincidence from a location which is different 
in the hoop direction of an optical recording medium 10. Furthermore, the two-dimensional data 
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information for 2 pages by which multiplex record is carried out as an parallel hologram and a 
rectangular hologram, respectively can be searched from a concentric circular recording track as 
shown in drawing 4 to coincidence by moving the optical head 20 in the direction of a path of an 
optical recording medium 10 according to the head migration device 70. 

[0055] With the approach and equipment by [experiment which were verified ] mentioned above, 
record and retrieval of data information were actually tried. As an optical recording medium 10, the 
At ion laser with a wavelength of 51 5nm mentioned above was used for the side chain as the light 
source 2 1 using the thing in which the polyester which has a cyano azobenzene was formed, as a 
polarization induction layer. The signal light and the reference beam at the time of record made 
about 0.5 W /of 2, the read-out light at the time of playback, and the signal light at the time of 
retrieval (read-out light) 0.15 W/cm2 cm. As a space optical modulator 26, the magnitude of 1 pixel 
used the 640x480-pixel liquid crystal panel for projectors by 42micrometerx42micrometer. 
[0056] The signal light holding the data information of the binary picture which first contains an 
alphabetic character "A" as shown in drawing 5 (A) of P polarization was recorded on the optical 
recording medium 10 as an parallel hologram by the reference beam of P polarization. Next, by the 
reference beam of S polarization, as a rectangular hologram, the field which recorded the above- 
mentioned parallel hologram of an optical recording medium 10 was made to carry out multiplex [ of 
the signal light holding the data information of the binary picture containing an alphabetic character 
"B" as shown in drawing 5 (B) of P polarization ] to an parallel hologram, and it was recorded on it. 
[0057] At the time of retrieval, the signal light of P polarization which holds the data information of 
the binary picture containing an alphabetic character "A" as shown in the field of an optical 
recording medium 10 which carried out multiplex record of an parallel hologram and the rectangular 
hologram at drawing 5 (A) as retrieval data information was first irradiated as a read-out light as 
mentioned above. 

[0058] Consequently, to the luminescent spot having been detected as shown in drawing 5 (C), by 
photodetector 53S, as shown in drawing 5 (D), the luminescent spot was not detected photodetector 
53P. This is the result of containing the alphabetic character "A" of a retrieval image in the binary 
picture recorded on the parallel hologram, not being contained in the binary picture by which the 
alphabetic character "A" of a retrieval image was recorded on the rectangular hologram to a 
correlation peak strong against the diffracted light of P polarization from an parallel hologram being 
acquired, and a correlation peak not being acquired by the diffracted light of S polarization from a 
rectangular hologram. 

[0059] Next, the signal light of P polarization which holds the data information of the binary picture 
containing an alphabetic character "B" as shown in the field which carried out multiplex record of 
the parallel hologram and the rectangular hologram of an optical recording medium 10 at drawing 5 
(B) as retrieval data information was irradiated as a read-out light. 

[0060] Consequently, to the luminescent spot not having been detected as shown in drawing 5 (E), 
by photodetector 53 S, as shown in dr awing 5 (F), the luminescent spot was detected photodetector 
53P. This is the result of not containing the alphabetic character "B" of a retrieval image in the 
binary picture recorded on the parallel hologram, being contained in the binary picture by which the 
alphabetic character "B" of a retrieval image was recorded on the rectangular hologram to a 
correlation peak not being acquired by the diffracted light of P polarization from an parallel 
hologram, and acquiring a correlation peak strong against the diffracted light of S polarization from a 
rectangular hologram. 
[0061] 

[Effect of the Invention] A retrieval throughput can be raised sharply, without [ without according to 
this invention it can search the searched data information for 2 pages at once by 1-page retrieval data 
information and makes the number of pixels and the number of use of a space optical modulator 
increase as mentioned above, therefore ] causing the cost rise of equipment. 
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* NOTICES * 

iTPO and NCZPI are not responsible £or any 
damages caused by the use o£ tbis translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing an example of the optical recording medium used for the optical 
search method of this invention. 

[Drawing 2] It is drawing showing the chemical formula of an example of the ingredient of the 
polarization induction layer of an optical recording medium. 

[Drawing 3] It is drawing showing an example of the optical retrieval equipment of this invention. 
[Drawing 4] It is drawing showing rotation of an optical recording medium and migration of an 
optical head. 

[Drawing 5] It is drawing showing the record image and retrieval image which were used for the 
experiment, and an experimental result. 

[Drawing 6] It is drawing showing the conventional search method. 

[Drawing 7] It is drawing showing the conventional correlation detection approach. 

[Description of Notations] 

4 5 - Signal light 

6 — Reference beam 

7 8 - Diffracted light 

1 0 — Optical recording medium 
12 — Polarization induction layer 

20 - Optical head 

21 ~ Light source 

24 — Beam splitter 

25 28 - Shutter 

26 ~ Space optical modulator 

29 — Polarization rotation component 
42 52— Polarization beam splitter 
43P, 43S, 53P, 53S Photodetector 
60 - Motor 

70 — Head migration device 
[Translation done.] 
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[Drawing 1] 
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[Drawing 4] 
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[Drawing 6] 
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[Drawing 7] 
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